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CLIVAR is a component of the World Climate Research Programme (WCRP), which was established
by WMO and ICSU, and is carried out in association with IOC and SCOR. The scientific planning and
development of CLIVAR is under the guidance of the JSC Scientific Steering Group for CLIVAR
assisted by the CLIVAR International Project Office.  The Joint Scientific Committee (JSC) is the main
body of WMO-ICSU-IOC formulating overall WCRP scientific concepts.
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Operation one-month dynamical ensemble forecast: The preparation of forecast had mainly been based on
statistical and empirical methods until the initiation of one-month forecasting based on dynamical ensemble
prediction in March 1996.  The JMA introduced the dynamical method to the one-month forecast as a first step to
realize the seasonal dynamical forecast.  The concept of probabilistic forecast was introduced to the long-range
forecast at the same time.
The numerical prediction model used for the ensemble prediction is a T63 version of the Global Spectral Model
(GSM9603).  The specifications of the model are shown in Table 1. For the lower boundary condition to the
model, SST anomalies are fixed during the 30-day time integration.  Soil moisture and snow depth are predicted
by the model, although their initial states are taken from climatological values.
An ensemble consists of ten one-month forecast members.  The ten members are prepared with a combination of
the singular vectors (SV) method and lagged average forecast (LAF) method.  That is, five forecasts are
computed from 1200 UTC initial fields on Wednesday and the remaining five from 1200 UTC on Thursday.
Singular vectors are calculated with a T21L2 hemispheric balance model, and growing perturbations are
determined for the first two days of the forecast period.  The perturbations, whose amplitudes vary by month
according to a function of climatological variance of the atmosphere, are added to the initial fields only in the
Northern Hemisphere.
A model systematic bias was estimated as an average forecast error, which was calculated from hindcast
experiments for years of 1989 to 1994.  The bias is removed from forecast fields, and then grid point value are
processed to produce several forecast materials (ensemble mean map, spread map, time sequences figures etc.).
Objective guidance products of forecast elements are also derived from the ensemble forecast by the Perfect
Prognosis Method (PPM).
El Niño monitoring and prediction: Monitoring: In 1995, an Ocean Data Assimilation system (ODAS) was
developed to comprehensively monitor ENSO-related phenomena below the sea surface.  Its Ocean General
Circulation Model (OGCM) has a horizontal resolution of 2.0 degrees in latitude and 2.5 degrees in longitude
except near the equator where the latitudinal grid spacing is reduced to 0.5 degrees.  It has 20 levels in the
vertical and most of them are placed in the upper 500 m.
The OGCM is forced with daily averaged value of surface wind obtained from the JMA operational atmospheric
data assimilation system.  All available subsurface thermal data are used in an ocean analysis, which is
performed every five days using a two-dimensional optimal interpolation methods.  A forecast field of the
OGCM is used as a first guess for the analysis.  The model subsurface temperature is relaxed to the analysis field
by nudging.  The model SST is relaxed to an SST analysis obtained independently from the system.  On the other
hand, the model salinity is relaxed to a climatological field.  An assimilation method of TOPEX/POSEIDON sea
surface height observations and a three-dimensional objective analysis method are now under development.
Prediction: JMA has been developing an coupled ocean-atmosphere model for El Niño prediction.  The model
consists of an Atmospheric General Circulation Model (AGCM) and the OGCM, which is the same as in the
ODAS.  The AGCM is a global spectral model with a horizontal resolution of T42 and 21 levels in the vertical.
Initial conditions for the ocean are obtained from the ODAS.  Currently no adjustment is carried out to reduce the
imbalance between the atmospheric and oceanic initial states.  Heat and momentum flux corrections are applied
to forecast fields in order to suppress climate drifts in the prediction. The coupled model is integrated forward for
17 months twice a month.  In August 1999, the JMA started to issue outlook information concerning the El Niño
phenomena to the public every month.  The outlook information is based on an ensemble prediction of six
members.
Development of the seasonal forecast model system: Predictability study by experimental seasonal model runs
with the observed SST. The JMA aims to introduce dynamical methods into the operational seasonal forecast
(now the preparation of seasonal forecast is mainly based on statistical and empirical methods except for one-
month forecast).  As the pilot study, JMA carried out seasonal prediction experiments with an atmospheric model21
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